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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 



. 1 1 . (Currently amended) Method of ana l ysis of analyzing ions using a quadrupole 

2 ion trap having four pole rods and a field frequency Q, the method comprising: 

3 a) introducing ions into the guadrupole ion trap; 

4 by radia l or ax i a l mass - to - charg e- s e l e ct i v e e jection of (b) mass selectively 

5 ejecting ions from an-Ff the quadrupole ion trap consist i ng of four pol e rods, th e 

6 fi el d hav i ng froqoncy Q, whoro i n tho ejection of i ons i s supported by nonlin e ar 

7 rosonancos sot up by superpos i tion of by superimposing higher multipole fields 

8 on the field of the ion quadrupole trap that result in nonlinear resonances; and 

9 (c) detecting the ejected ions . 

1 2. (Currently amended) Method according to Claim 1 wherein the non li n e ar 

2 resonance i s produced by a superposition of higher "odd" mu l tipo le fie l ds, and 

3 wh e r ei n the non li near resonance at Q/3 is usod for ejection of the ions is started 

4 by a dipolar excitation of frequency cu, where uj is an integer fraction of the 

5 frequency 0 or a small multiple thereof . 

1 3. (Currently amended) Method according to Claim 2 wherein h i gh e r " e v e n" 

2 mu l t i po le f iel ds ar e sup e r i mpos e d simu l tan e ous l y the frequency uj is equal to 

3 Q/3. 

1 4. (Currently amended) Method according to Claim 1 wherein the higher multipole 

2 fields are produced mechan i ca ll y by a d i slocated arrangement or unsymmotr i c 

3 shap i ng of th e paral l e l po le rods comprise higher "odd" multipole fields and/or 

4 higher "even" multipole fields . 
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1 5. (Currently amended) Method according to Claim 4 4 wherein the higher 

2 multipole fields aro produced by unequa l amplitudes of tho driv i ng voltag e at 

3 opposing polo rods comprise at least a hexapole field and an octopole field . 

1 6. (Currently amended) Method according to Claim S 7 wherein the rat i o of the 

2 dr i v i ng voltage amplitudes at oppos i ng of the additional voltages applied to pole 
. 3 rods are adjusted to the scanning rate. 

1 7. (Currently amended) Method according to Claim -1- 4 wherein the higher 

2 multipole fields are produc e d generated by a dislocat e d dislocating the 

3 arrangement of the pole rods and by unequa l amplitudes of tho dr i ving vo l tago at 

4 oppos i ng po le. 

1 8. (Currently amended) Method according to C l aims 1 Claim 4 wherein the i ons aro 

2 brought i nto non l inoar rosonanco by a d i po l ar oxcitat i on f i eld higher multipole 
- 3 fields are generated by shaping pole rods asymmetrically . 

1 9. (Currently amended) Method according to Claim 8 4 wherein the dipolar 

2 e xcitation f i eld i s at th e sam e fr e gu e ncv as th e nonl i n e ar r e sonanc e higher 

3 multipole fields are generated by applying additional voltages of freguencv Q to 

4 the pole rods . 

1 1 0. (Currently amended) Method according to Claim 9 2 wherein the phase of the 

2 dipolar excitation field is locked to the phase of the fr e quency of th e dr i v i ng rad i o 

3 fr e qu e ncy vo l tag e field of the ion guadrupole trap , and wherein the phases are 

4 adjustable in relation to one another. 

1 11. (Currently amended) Method according to Claim 1 wherein the ions are ejected 

2 rad i ally through a s li t i n one of tho po lo rods orthogonally and/or axiallv to the 

3 pole rods . 
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1 12. {Currently amended) Method according to Claim 1 wherein the ions ar e e j e ct e d 

2 axia ll y through at l oast ono aporturod d i aphragm at tho e nd of tho rod system 

3 quadrupole ion trap is filled with a damping gas prior to the mass selective 

4 ejection . 

1 1 3. {Currently amended) Method according to Claim 42 2 wherein a the dipolar 
. 2 excitation field is produc e d partially or entirely generated by splitting an apertured 

3 diaphragm on the front of the rod system pole rods and oonnoct i ng ono phaso 

4 oach of tho exc i tation applying a voltage of frequency cu to each half of the 

5 diaphragm. 

1 14. {New) An ion analysis apparatus comprising: 

2 a quadrupole ion trap, having four pole rods and a field with a frequency 

3 Q, into which ions are introduced; 

4 an ion ejection system that selectively ejects ions from the ion trap by 
- 5 superimposing higher multipole fields on the field of the ion trap that result in 

6 nonlinear resonance; and 

7 a detector for detecting ions ejected from the ion trap. 

1 15. {New) An ion analysis apparatus according to Claim 14 wherein the ion ejection 

2 system starts ejection of the ions by a dipolar excitation of frequency where u> 

3 is an integer fraction of Q or a small multiple thereof. 

1 16. {New) An ion analysis apparatus according to Claim 15 wherein the frequency uj 

2 is equal to Q/3. 

1 17. {New) An ion analysis apparatus according to Claim 15 wherein the phase of the 

2 dipolar excitation is locked to the phase of the field of the ion quadrupole trap, 

3 and wherein the phases are adjustable in relation to one another. 
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1 18. (New) An ion analysis apparatus according to Claim 14 wherein the higher 

2 multipole fields are generated by shaping pole rods asymmetrically. 

1 19. (New) An ion analysis apparatus according to Claim 14 wherein the higher 

2 multipole fields are generated by dislocating the arrangement of the pole rods. 

1 20. (New) An ion analysis apparatus according to Claim 14 wherein the higher 

2 multipole fields are generated by applying additional voltages of frequency Q to 

3 the pole rods. 
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